The study examined the linkages between inequality in household expenditure components and total inequality and poverty in Ghana. Using micro data from the sixth round of the Ghana Living Standards Survey conducted in 2012/2013, marginal effects and elasticities were computed for both within-and between-component analysis. The results suggest that, in general, reducing within-component inequality significantly reduces overall poverty and inequality in Ghana, compared to between-component inequality. Specifically, inequality in education and health expenditure components were the largest contributors to overall poverty and inequality. The findings imply that policies directed towards reducing within-component inequality will be more effective than those directed towards between-component inequality. Specifically, the findings of the study corroborates with tax policies (such as Value Added Tax and National Health Insurance Levy in the case of Ghana) that provide exemptions for educational, health and agricultural inputs. This will lead to reduction in overall poverty and inequality by reducing inequality within these expenditure components. The results were robust to the choice of poverty line and consistent for both rural and urban locations.
Introduction
The devastating impact of poverty has caused policy makers to propose various policies directed towards the reduction of poverty. The situation is profound in developing regions where significant proportions of the population still live below the poverty line. The urgency in reducing poverty is evident in the Millennium development Goals which have strong targets focused directly or indirectly on poverty reduction. While poverty reduction in itself is crucial, the concept is complex and requires a holistic approach. For instance while economic growth is generally expected to translate into improved welfare and poverty reduction, this is not always the case. As noted by Araar and Duclos (2010) the impact of growth on poverty largely depends on whether the growth is pro-poor or reduction in inequality that favours the rich. This implies that an effective assessment of the impact of growth on poverty requires an assessment of the link between growth and inequality and how this inequality consequently feeds into poverty.
In recent times, Ghana's economic prospects had seen major boost with the country moving from low income to lower-middle income status. The country has also discovered and started extraction crude oil in commercial quantities. Available statistics suggest that Ghana's Gross Domestic Product grew by an average of 8.1% between 2006 (World Bank, 2013 .
However, as mentioned earlier, the extent to which this growth impacts on poverty significantly depends on how the wealth is distributed across the population. The basic idea is to find out if the poorest households in the population also benefit from this growth (Ghana Statistical Service, 2014a ).
The literature on whether or not economic growth and development is pro-poor has been growing with some authors suggesting that economic growth alone is not enough to reduce poverty unless to also reduces inequality (Ravallion, 2001 , Fosu, 2009 , Odedokum and Round, 2004 . For instance Dollar and Kraay (2002) provided evidence from 92 countries, spanning four decades to show that growth does not necessarily reduce inequality. The results of the study show that the determinants of growth have little systematic effect on income of households in the bottom quintile and that the poorest fifth of society benefit from these factors as everyone else.
In a similar study, Bourguignon (2004) found that there exist a negative relationship between inequality and economic growth. However, the author argued that this relationship applies to redistribution of wealth than mere redistribution of income and is likely to favourably affect economic efficiency and growth. Such wealth redistribution can be achieved through correcting credit market imperfections that would otherwise limit productive investments, by lowering taxes or freeing other distortionary income redistribution mechanisms. Other empirical works on the inequality-growth nexus include Bruno et al. (1996) and Eastwood and Lipton (2001) .
The literature on poverty and inequality decomposition has mostly been done for household income components. For instance Araar and Duclos (2010) provided evidence from Nigeria to show that changes in within-component inequality generally had higher impact on poverty relative to between-component inequality. Based on this finding, they concluded that policies directed towards reducing within-component inequality may be more effective at reducing poverty than policies directed towards reducing between-component inequality. Essama-Nssah and Lambert (2009) , using data for the period 1993-2002 from Indonesia, showed that the amount of poverty reduction achieved over the period was much lower than what distributionally neutral growth would have produced. The decomposition for household expenditure components suggested that expenditure on food (particularly rice) was the main contributors to this pattern of poverty and inequality. It should be mentioned that this findings were derived from elasticitybased methodology developed by the same authors. In applying the methodology proposed by Araar and Duclos (2010) to household expenditure component, Mussa (2014) found that increase in both within-component and between-component inequality raised overall poverty in Malawi.
Specifically, inequality in food and health had relatively higher poverty reducing effects.
The current study examined the link between poverty and inequality in Ghana. Within-and between-household expenditure components inequality analysis was performed using micro data from the fifth and sixth Ghana Living Standards Survey. Specifically, the paper explores the impact of marginal changes in inequality in the various components of expenditure on total inequality and poverty. The analysis was also conducted along rural and urban lines to further appreciate the direction and magnitude on impact.
The rest of the paper proceeds as follows; section two presents methods including data used in the analysis while section three presents the results. In section four, the results are discussed with various policy implications. The summary and conclusions are presented in section five.
Brief country profile
Economic growth and poverty reduction strategies in Ghana dates back to 1957 when the country gained independence. However the most notable strategies were pursued after the country returned to constitutional rule. The Ghana: Vision 2020 was the first coordinated programme of economic and social development to be pursued by the then government in 1995. An offshoot of this programme was the first Medium-Term Development Plan which was introduced between 1997 and 2000. This programme had priority areas including economic growth, human development as well as rural, urban and infrastructural development. Following the implementation on the Vision 2020 programme, the Ghana Poverty Reduction Strategy Paper I (GPRS I) was formulated and implemented over the period [2003] [2004] [2005] . Key objectives of the strategy include to stabilize the macro economy, to achieve sustained economic growth and to reduce the high incidence of poverty in the country. The strategy was successful, among others, in creating the necessary fiscal space to increase expenditure in agriculture, health and education.
To address challenges that remain after the GPRS I, the GPRS II was launched and implemented between 2006 and 2009. This time, the focus was to accelerate economic growth and poverty reduction by supporting the private sector to create wealth. More recently, the Ghana Shared Growth and Development Agenda implemented over the period 2010-2013. In spite of the progress made by the various strategies in terms of economic growth and poverty reduction, there still remain structural challenges that limit the capacity of the economy to achieve sustainable improvement in livelihood of the population. These include, among others, inability of the increased growth rate to be accompanied by reduction in inequality.
For instance, Table 1 shows a brief trend in economic growth, poverty and inequality in Ghana between 1991 and 2013. The table show that the rate of economic growth has steadily increased over the period from 4% in 1991/92 to 8.5% in 2021/13. Similarly, poverty reduced from 51.7% in 1991/92 to 24.2% in 2012/13. On the contrary, inequality has been increasing over the same period. The Gini coefficients show that inequality increased from 0.37 in 1991/92 to 0.42 in 2012/13. This suggest that while economic growth and poverty have improved over the period, same observation cannot be made for inequality. This raises question about whether the achievements in economic growth has been pro-poor. 
Methodology
To estimate the marginal impact of changes in the inequality of household expenditure components on overall inequality and poverty, the current study borrows from the methodology 1 developed by Araar and Duclos (2010) and also used in Mussa (2014) . The starting point is to consider total expenditure with K components where the expected amount of expenditure component k at the pth percentile can be denoted by s(p; k). The overall mean of expenditure component k is given as ( ) ( ; ) k s p k dp
. It is worth noting that s(p; k) can be increasing or decreasing in p or even negative.
Within-component inequality
Increasing the bipolarisation of expenditure component k is equal to an increase in the distance between total mean component and the individual value of all expenditure components. This can be derived by adding (η(k)-1)(μ(k)-s(p; k)) to s(p; k) (Arrar and Duclos, 2010) .
The overall single-parameter Gini coefficient (S-Gini) after bipolarization, with parameter η(k)
reduces to the ordinary Gini coefficient if the parameter of inequality aversion, ρ, is set to 2 (i.e. ρ =2). This implies that, the impact of a change in η(k) on inequality can be derived as
represents the share of expenditure component k in total expenditure and IC(p; k) is the coefficient of concentration of component k. Thus, the impact on total inequality of an increase in inequality within a particular component depends both on the expenditure share and on the concentration index of that component. The impact of component inequality on overall inequality is presented in equation (1). In order to capture the joint impact of inequality in all the components on total inequality, we simply apply the same η(k) to all components.
Given a poverty line (z) and poverty aversion parameter (α), the Foster-Greer-Thorbecke (FGT) (Foster et al., 1984) class of poverty indices after applying the bipolarization factor, η(k), can be used to estimate the marginal impact of within-component inequality on total poverty as follows
f(z) and F(z) represent the probability and cumulative density functions, respectively, at z (Arrar and Duclos, 2010). The joint impact on overall poverty of inequality in all the components is measured by applying the same η(k) to all components.
To measure the elasticity of total poverty with respect to within-component inequality, we combine the impact of within-component inequality on total inequality (equation 1) and on total poverty (equation 2) as follows
Equation ( 
Between-Component Inequality
The basic idea here is to measure how changes in the bipolarisation of average expenditure components impact on overall poverty and inequality without changing within-component The marginal impact of a change in τ on the S-Gini coefficient is then given by
Equation (4) shows the impact of between-component inequality on overall inequality. On the other hand, the marginal impact of between-component inequality on overall poverty can be written as follows 1 1 ( ; : ) ( ; ) ( ; 1) 0
The elasticity of total poverty with respect to between-component inequality can be derived by putting equations (4) and (5) 
The direction of the poverty impact of between-component inequality is not pre-determined as the sign depends on ()
and p(z; α-1).
Data and variable definition
The study was based on cross section data from the sixth round of the Ghana Living Standards show that, at all levels, education expenditure was higher than health expenditure. It can also be observed that average spending on health is significantly lower than that of education at all levels. It is also worth mentioning that in all the expenditure components, average spending was higher in urban areas than rural areas. Table 3 shows the incidence of poverty and inequality in Ghana at the national as well as the rural and urban levels. The poverty analysis was based on the Foster, Greer and Thorbecke (FGT) poverty analysis with three different indices, namely; poverty headcount (α = 0); poverty gap (α = 1) and poverty severity (α = 2). As mentioned earlier, the inequality measure was based on the ordinary Gini coefficient (which is the S-Gini coefficient with ρ = 2). A critical part of the analysis was to select an acceptable poverty line (z). In this regard two different values of z, computed by the Ghana Statistical Service based on the sixth GLSS, were employed in the analysis. These are the upper poverty line (z = GHC1314.00) and the lower or food poverty line (z = GHC792.05).
Estimation results
The results show that, for headcount poverty at the national level, about 36% of households were living below the upper poverty line while 14.9% were living below the lower poverty line.
significantly higher proportions of the poor were also based in rural areas irrespective of the poverty line used. For the upper poverty line, 53% of the rural population were poor, relative to 19% of urban population. On the other hand, for the lower poverty line, rural poverty was estimated to be 25%, relative to 5% in urban areas. Similar pattern prevailed in the poverty gap index and poverty severity index. The Gini coefficient (which is independent of poverty line)
suggest an inequality level of 0.42. Again the Gini coefficient is slightly higher for rural areas than urban areas, suggesting that rural areas are more unequal than urban areas in Ghana Source: Authors' computation Note: Poverty health count has been multiplied by 100 Table 4 presents the impact and elasticities of changing within-component and betweencomponent inequality across household expenditure components and poverty indices (α) at the national level. In general the results show that broad changes in within-component inequality impact higher on poverty than broad changes in between-component inequality. This pattern is reflected in the elasticities except for the case of poverty headcount (α = 0) where the magnitude of the elasticity of poverty is higher for between-component inequality.
It can also be observed that, irrespective of the poverty index used, the signs of the marginal impact and elasticity of within-component inequality on total poverty were all positive. On the contrary the signs of the marginal impact and elasticities of between-component inequality on overall poverty was only positive for poverty headcount. This suggests that both within-and between-component inequality impact overall poverty headcount in the same direction.
However, in the case of poverty gab and poverty severity, within-and between-component inequality impact poverty in opposite ways. This implies that an increase in within-and betweencomponent inequality will decrease headcount poverty while only an increase in withincomponent inequality will decrease poverty severity and poverty gap. Coupled with the relatively higher magnitude of impact, the findings suggest that policies directed towards reducing within-component inequality will be more effective at reducing overall poverty compared to policies intended to reduce between-component inequality.
Consequently, the results further show that a decrease in inequality in any of the expenditure components will lead to reduction in poverty headcount, poverty gap and poverty severity.
Specifically, education expenditure recorded the largest elasticity, irrespective of the poverty index used. A 1% reduction in inequality in education expenditure, all things equal, will lead to a 1.14%, 3.46% and 2.82% reduction in overall poverty headcount, poverty gap and poverty severity, respectively. Reduction in inequality in health had the second most important reduction in overall poverty gap (3.38%) and poverty severity (2.83%) while non-food non-human expenditure had the second highest impact on overall poverty headcount (1.12%). Source: Authors' computation Note: MII is the marginal impact on inequality; MIP is the marginal impact on poverty; Elasticity is elasticity of poverty with respect to inequality. An upper poverty line of GH¢ 1314.00 was used.
A further decomposition analysis was performed across rural and urban areas. Table 5 Specifically, a 1% reduction in within-component inequality leads to a 0.26%, 1.63% and 2.96% reduction in poverty headcount, poverty gab and poverty severity, respectively. On the other hand, a 1% reduction in between-component inequality, all things equal, leads to a 4.29% and 11.29% reduction in poverty gap and poverty severity, respectively.
A look at the various expenditure components show that the marginal impacts with respect to poverty and inequality are all positive, irrespective of poverty index. Similarly the elasticities of impact were all also positive for all expenditure components and indices. Contrary to the findings at the national level, changes in inequality in food and non-food non-human expenditure impacted highest on overall poverty headcount. On the other hand, inequality in education and health were the highest contributors to poverty gap and poverty severity. For instance, in terms of poverty gap and severity, a 1% reduction in inequality in education and health lead to a 1.69 and 1.67% reduction in poverty gap, respectively, while poverty severity reduced by 1.58% and 1.54%, respectively. Source: Authors' computation Note: MII is the marginal impact on inequality; MIP is the marginal impact on poverty; Elasticity is elasticity of poverty with respect to inequality. An upper poverty line of GH¢ 1314.00 was used. Table 6 shows results of marginal impact of inequality in within-and between-expenditure components on poverty and inequality for urban areas. The table also show the elasticities of impact on overall poverty. The results show that the magnitude of impact was higher for withincomponent inequality relative to between-component inequality. The direction of impact was also the same for both within-and between-component inequality, irrespective of poverty index used. The elasticities of poverty with respect to within-and between-component inequality were all positive across the three poverty indices. This implies that, a reduction in both within-and between-component inequality leads to a reduction in overall poverty. The signs of the marginal impact on inequality with regard to within-and between-component inequality were all positive but relatively higher for within-component inequality.
Specifically, the results suggest that a 1% reduction in within-component inequality leads to a 2.81%, 6.02% and 8.98% reduction in poverty headcount, poverty gap and poverty severity, respectively. On the other hand, a 1% reduction in between-component inequality leads to a 2.16%, 0.69% and 0.60% reduction in poverty headcount, poverty gap and poverty severity, respectively. It is worth mentioning that the magnitude and direction of marginal impact and elasticities are more consistent at the urban level than rural level. Also the magnitude of elasticities of poverty with regards to within-component inequality were higher in urban areas compared to rural areas. A reverse situation was established for between-component inequality.
The individual component analysis show that, irrespective of the poverty index, the marginal impact on poverty and inequality as well as elasticities were all positive. This implies that, all things equal, a reduction in inequality in any one of the expenditure components will lead to a reduction in overall poverty and inequality. Education had the highest reducing effect on poverty and inequality, followed by food. For instance, a 1% reduction in education and food inequality leads to 3.05% and 2.89% reduction in headcount poverty, respectively. This was slightly different from rural areas where inequality in education and health were the leading contributors to total inequality and poverty. Source: Authors' computation Note: MII is the marginal impact on inequality; MIP is the marginal impact on poverty; Elasticity is elasticity of poverty with respect to inequality. An upper poverty line of GH¢ 1314.00 was used.
Discussions
The findings of the study suggest that food expenditure was the highest contributor to total household expenditure at the national and rural levels. On the contrary, non-food non-human capital expenditure contributed highest to total household expenditure at the urban level. This was not surprising as food consumption usually take up a significant part of household in developing areas with particular emphasis on rural communities. Health expenditure was the least contributor to household expenditure with similar findings at the national level as well as rural and urban areas. This may be justified by the fact that Ghana operates a National Health Insurance Scheme than covers about 35% of the population (NHIA, 2012) . Individuals are expected to pay an annual premium to enable them receive health care at no cost. The scheme also exempts older population above age 70 and children under age 18 as well as pregnant women from paying premium (Gajate-Garrido and Owusua, 2013) . This may explain the low average household spending on health in the country.
The findings consistently showed that a reduction in within component inequality leads to a reduction in overall poverty and inequality. The relationship was consistent at the national level as well as rural and urban areas. Changes in the poverty line did not also change the relationship 3 . However the relationship for between-component inequality and poverty was not consistent. The findings generally has significant implications for government fiscal policies in the form of taxes or subsidies and expenditure. For instance Mussa (2014) noted that when the marginal impact of inequality in a particular commodity on overall poverty is positive, a tax increase (decrease) on the commodity is likely to increase (decrease) inequality which in turn, increases (reduces) total poverty. In this regard an effective poverty reduction strategy would be to decrease tax on the commodity or exempt the commodity completely from tax.
With regards to the current findings, the signs of the marginal impact of within-component inequality on inequality and poverty were all positive, suggesting that a tax cut or exemption would likely reduce poverty through reduction in inequality. Considering the magnitude of the elasticities of poverty with respect to within-component inequality, education had the highest effect on poverty. This implies that a reduction in taxes or increase in government subsidies on 3 Results from the lower poverty line is reported in the appendix educational commodities will significantly reduce inequality in educational expenditure and hence reducing overall poverty. Apart from inequality in education expenditure, a tax cut, exemptions or increased subsidies in health and food items will lead to reduction in poverty in rural and urban, areas respectively.
A good example of the implications of the findings for tax policy is the sales tax in Ghana. The sales tax encompasses the Value Added Tax (VAT) and National Health Insurance Levy (NHIL) 4 . While these taxes are charged on all goods and services sold in the country, there are exemptions for items including health, educational as well as agricultural and fishing inputs. Our findings corroborate these exemptions as they are likely to reduce inequality in theses essential items and hence reduce overall inequality and poverty in Ghana. This is because, as discussed earlier, inequality in educational, health and food expenditure are the largest contributors to overall inequality and poverty. In this regard, it is important to ensure that these exemptions are expanded and sustained to achieve general reduction in inequality and poverty in Ghana.
The findings of the study are also relevant for policy in terms of increasing government expenditure towards within-component focused poverty reduction strategies. This include specific policies directed towards reducing inequality in sensitive household expenditure components. The signs and elasticities of poverty suggest that poverty reduction policies directed at reducing inequality in human capital development (such as education and health) will be critical in the case of Ghana. It is worth mentioning that Ghana has made significant efforts in terms of policies directed towards reducing inequality in the education and health sector. With regards to education, relevant policies include the school feeding and capitation programmes meant to increase primary school enrolment and attendance among the poor. In recent times, a new policy to make secondary education free has been proposed by the government. If these policies are implemented effectively, they are likely to reduce inequality in education and hence reduce overall poverty in Ghana.
Inequality in health was the other component of human capital development found in this study to have important role in poverty reduction in Ghana. As reported earlier, reducing inequality in this component of household expenditure will reduce overall poverty. A critical policy effort made by government in this direction was to introduce the NHIS and to exempt poor and vulnerable groups from paying premiums. The primary target of the policy is to make health care accessible to all Ghanaians and to reduce inequality in health care access. This implies that implementing this policy effectively will have poverty reducing effects through reduced inequality. In addition to the above the findings also suggest that reducing tax or increasing subsidies on food items will also have significant poverty reducing effects.
Conclusion
The paper sought to investigate the link between inequality in household expenditure components and overall inequality and poverty in Ghana. Analysis was conducted with focus on within-and between-component inequalities using data from the sixth GLSS conducted between
October, 2012 and October, 2013. Household expenditure were disaggregated in four components, namely, food, non-food non-human capital, health and education expenditure. The results showed that, in general, Ghanaian households spend highest on food and lowest on health items. The results also showed that an increase in within-component inequality increases overall poverty levels. It was also observed that the marginal impact of within-component inequality on poverty was higher than that of between-component inequality. Similar pattern was also observed for elasticity of poverty with respect to changes in within-and between-component inequality. The elasticity of poverty with respect to inequality in all the expenditure components were positive, irrespective of poverty index used. However, the elasticity of poverty with respect to changes in inequality in education expenditure was relatively higher at the national as well as rural and urban areas.
The findings suggest that appropriate government fiscal policies could be effective in reducing poverty. Specifically, reducing taxes and increasing government subsidies in human capital development will be critical in reducing inequality and poverty. Similarly, increased government commitments to pro-poor policies directed towards reducing inequality in education and health will be a step in the right direction.
Appendix: Estimation results using the lower poverty line (GH¢792.05) Source: Authors' computation Note: MII is the marginal impact on inequality; MIP is the marginal impact on poverty; Elasticity is elasticity of poverty with respect to inequality. An upper poverty line of GH¢792.05 was used. Source: Authors' computation Note: MII is the marginal impact on inequality; MIP is the marginal impact on poverty; Elasticity is elasticity of poverty with respect to inequality. An upper poverty line of GH¢792.05 was used. Source: Authors' computation Note: MII is the marginal impact on inequality; MIP is the marginal impact on poverty; Elasticity is elasticity of poverty with respect to inequality. An upper poverty line of GH¢792.05 was used.
